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(g) Accelerating the set of cement compositions in wells. 



(57) A method of accelerating the set of retarded cement characterized by contacting the retarded cement 
slurry with a solution containing an effective amount of a compatible accelerator 

selected from the group consisting of triethanolamine, diethanol amine and monoethanolamine. This 
may be employed in overwashing operations, treating retarded cement that is injected into open areas 
in the well or treating the set of a plug of retarded cement in a well to effect acceleration and/or 
vacosrficabon of the cement 
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ACCELERATING r HE SET OF CEMENT COMPOSITIONS IN WELLS 



Field of the Invention 

This invention relates to cementing of oil and gas wells. More particularly, this invention relates to accelerat- 
5 ing the set of cement that has been retarded to permit safe placement in long duration and long interval cement- 
ing operations and those operations where downhoJe contamination with drilling mud and displacement fluids 
produces excessive retardation of the cement 

Background of the Invention 

10 

Excessive retardation by design is often a problem where wellbore temperature at the top of long liners is 
inadequate to insure a timely set of cement that has been retarded sufficiently to circulate past the higher welt- 
bore temperatures present at the bottom of the well. Expensive remedial cement squeezes wherein the cement 
is retarded only enough to insure safe placement at the lower temperature present at the liner lap are typically 
15 the only means of insuring a proper cementation and hydraulic seal at the liner lap. An effective means of 
accelerating the cement set at the liner lap would eliminate the need for expensive remedial cement squeeze 
operations. 

In squeeze cement applications it is desirable to set a retarded cement into open perforations and other 
void areas within the annular cement sheath or the formation to seal-off those formation intervals that are pro- 
20 ducing water and/or gas. Ideally the cement will set rapidly after placement However, excessive retardation 
of the cement set often results from downhole contamination wfch the highly retarding drilling mud that may be 
present during the squeeze operation. The organic polymers and borates common to the fluids used to effect 
displacement or flushing of any excess cement from the wellbore at the end of some squeeze operations also 
create excessive retardation of the cement remaining in perforations or other squeezed areas. The risk of 
25 cement failure is increased by the longer set time as the cement remains vulnerable to flowback, gas or fluid-cut 
and dfelodgement until time of set The 4-14 day WOC (Waiting-On-Cement) period that is common to achieve 
set after a coiled tubing squeeze operation produces additional operational costs. Hydrocarbon production is 
also lost or deferred during the extended WOC. It is desirable that a compatible accelerator be employed in 
some fashion to accelerate the set of the cement after placement 
30 The same is true when placing cement in the form of plugs in the wellbore. This may be for plugging back 

the well, forming pack-off or seal-off between formations and whipstodc or kick-off operations. Cement plugs 
often fail to set within an allowable time span due to downhole commingling (contamination) with strongly retard- 
ing drilling fluids. Commingling results from placement mechanics and gravitational effects. It is desirable that 
an accelerator be employed to minimize or eliminate the set retarding effects and potential for downhole com- 
as mingling. 

Further, cement often becomes diluted with drilling mud or other downhole fluids due to gravitational 
exchange. Thixotropic or fast gelling cements are generally acknowledged to reduce this phenomena, but oper- 
ational and temperature constraints often prevent their use in many cementing operations. It is desirable that 
a method be available to impart thixotropy or rapid gelation to the cement slurry after placement 

40 

Summary of the Invention 

Accordingly, it is an object of the present invention to provided improved composition and method that will 
increase the set of retarded cement regardless of what operation it is employed in. 

45 In accordance with one aspect of this invention, there is provided a method of accelerating the set of retar- 

ded cements by over washing a cement slurry with a solution of a compatible accelerator of triethanolamine, 
diethanoiamine or monoethanolamine in an amount sufficient to impart rapid gelation and decrease the time it 
takes for the cement to set either in open perforations, fractures or other void areas, or in a plug in a wellbore. 
In another aspect, this invention provides a method of treating a well in which the subterranean formation 

so about the well may or may not be fractured and a low viscosity, retarded cement slurry is squeezed into any 
open areas of the well that will accept fluid and in which there is provided the improvement of washing over 
the cement with a solution of a compatible accelerator in an amount sufficient to accelerate the set of the 
cement By compatible accelerators is meant triethanolamine, diethanoiamine, or monoethanolamine, alone 
or together in admixture. 

55 In another aspect of this invention there is provided a method of accelerating a cement plug in a well com- 

pleted in a subterranean formation in which a retarded cement is pumped into the well and allowed to set to 
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form a plug therewithin in which the improvement comprises washing over the cement plug with a solution of 
a compatible accelerator in an amount sufficient to accelerate the set of the cement 

Additional advantages include counteraction of the cement set retardation effected by in situ intermixing 
with the drilling fluid. This phenomena of in situ intermixing is also reduced by the rapid viscosification of the 
5 cement slurry upon contact with the compatible accelerator. 

Description of Preferred Embodiments 

Compatible accelerators in accordance with this invention include amines selected from the group consist- 
to ing of triethanolamine. diethanolamine and monoethanolamine. These amines, monoethanolamine, dieth- 
anolamine or triethanolamine, are described in Hackh's CHEMICAL DICTIONARY, Grant, Editor, Fourth 
Edition, Mcgraw Hfll Book Company, New York, 1 969. As shown therein, even the longest chain triethanolamine 
is a colorless liquid called trihydroxy triethylamine which boOs at 227 degrees Fahrenheit at 150 millimeters 
mercury pressure. It is soluble in water and is commonly used as a soap base, oB emulsifier and reagent for 
is antimony and tin in pharmaceutical formulations. It is commonly available from any chemical supplier, such as 
duPont, and does not require extended description herein. 

In this invention the compatible accelerator is employed in a proportion or concentration in the range of 
about 0.1 to 1 00% by volume as an overwash or spotting fluid. The slug size of the compatible accelerator may 
be in the same ratio with respect to the cement plug size. Most preferably, whBe the concentration may vary 
20 slightly from this, it has been found that a slug of the compatible accelerator in the above range will be effective 
and wBI result in a setting of cement slurry in only about 24 hours when otherwise it would take from two to 
nine days for the retarded cement to set 

Other applications in which this is useful in about the same concentration is when an overwash is employed 
after squeezing cement into perforations and surrounding fractures. As indicated hereinbefore, the cement for 
25 such operations is retarded in order to provide adequate safe, pump time for safe placement of the cement into 
the fractures or perforations. Further, such severely retarded cement may be emplaced and then washed over 
with a solution containing the compatible accelerator. The differentia! pressure from the well out into the for- 
mation will probably cany the liquid that is employed as the overwash solution containing the compatible 
accelerator such as the triethanolamine, diethanolamine or monoethanolamine to the cement plug. Normally 
30 such pressure is in the range of 200-500 pounds per square inch (psi) greater in the well than it is In the formation 
so it tends to effect flushing of the overwash solution containing the compatible accelerator through the cement. 

In another operation, the solution containing the accelerator may be spotted ahead of a cement to be placed 
in a well and the cement then spotted within the column and/or a spot of liquid containing the triethanolamine, 
diethanolamine or monoethanolamine is positioned above the cement in the well. 
35 A surfactant may be employed in a small concentration of about 0.1-1 percentorso, if desired, to decrease 

the interfacial tension and help effect the overwash flow through the cement slurry. 

Triethanolamine, diethanolamine or monoethanolamine at 0.1 - 100% is effective for the purpose of this 
invention. Preferably, a concentration of the compatible accelerator comprising the triethanolamine. dieth- 
anolamine or monoethanolamine is in the range of about 5% to 10% by volume of the cement 
40 The compatible accelerator has the property of accelerating the set of the cement and imparting rapid vis- 

cosification or gelation of the cement to minimize gravitational or surge movement of the emplaced cement 
slurry and has the potential for fcnroediate application for acceleration of cement nodes in remedial squeeze 
operations, forming cement plugs in a well, or cementing at the top of liners; for example, for whipstock plug 
operations. Rapid strength development and immobilization of the cement after placement is critical to success 
45 in most cementing operations. 

The following examples illustrate laboratory experiments performed to simulate field conditions and show 
effectiveness or triethanolamine, as the compatible accelerator. 

EXAMPLE I 

In this example, API Class G cement was employed with 1% fluid loss additive in the form of a hydroxy 
ethylcellulose a dispersant blend with 0.5% powdered Kelig 32 lignosulfonate retarder and 44% fresh water, 
giving a cement with a density of 15.9 pounds per gallon. Table I hereinafter illustrates the compressive strength 
development under curing condition of 190 degrees Fahrenheit and atmospheric pressure. 
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TABLE I 

Sample f M^dja (cvervash) @ 24 Hrs. S64 Hrs. Comments 

1 Fresh Water Not set 2938 Control 

2 25% Triethanolamine 1189 3027 
75% Fresh Water 

3 25% TEA 
5% Sodium Silicate 

70% Fresh Water 1086 3081 Precipi- 

tate 
formed 
in media 

4 25% TEA 

75% Freshwater Not Set 3412 

20 

EXAMPLE II 

The same cement was made as employed above and cured under the same conditions. 

Tft p T| ^ XT ^rnnmar j the res^tg 

sample i Hgdja isz&jaaehl ?7* Hr s - P41 Hr?. coiomsni^ 

2-1 Fresh Water Not Set 45 Control 

2-2 20% TEA 

80% Freshwater 1724 2081 

2-3 10% TEA _ * - . 

90% Fresh Water 1894 2411 

2-4 5% TEA mm ^ 

95% Fresh Water 1515 1856 

40 2-5 10% TEA 

3% NaCl (BWOW) 

90% Fresh Water 1479 2376 

2-6 10% TEA 

45 3% CaCl 2 (BWOW) 

90% Fresh Water 1579 2611 

2-7 10% TEA 

90% sea Water 1594 2146 

50 

From the foregoing, it can be seen that this Invention achieves the objects delineated hereinbefore. More 
specifically, it provide an accelerator that can be employed to accelerate the set of a retarded cement regardless 
of where if s used or how it became retarded. This includes avoiding too great a retardation. 

Although the invention has been described with a certain degree of particularity, It is understood that the 
55 present d is closure is made only by way of example and that numerous changes in the details of construction 
and the combination and arrangement of steps of the method may be resorted to though departed from the 
spirit and scope of the invention. 
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Claims 

1. A method of treating a well completed into subterranean formations for producing a desired hydrocar- 
bonaceous fluid therefrom which includes the step of. 

squeezing retarded cement into open perforations, voids behind the casing or in the formation or any open 
area in the wellbore characterised in that said method includes: 

washing over the cement with a solution of a compatible accelerator selected from the group of 
triethanolamine, diethanolamine or monoethanolamine. in a concentration sufficient to effect acceleration 
of the set of the cement slurry compared to the set of the cement slurry without the compatible accelerator. 

2. A method of setting a cement plug in a well completed in subterranean formation in which a retarded cement 
is pumped into the well and allowed to set to form a plug therewithin, characterised in that said method 
includes; 

washing over said cement with a solution of a compatible accelerator selected from the group of 
triethanolamine, diethanolamine or monoethanolamine in a concentration sufficient to effect acceleration 
of the set of said cement 

3. A method as claimed in claim 2 characterised in that said cement is spotted within a slug of said compatible 
accelerator to effect in situ mixing with said cement and acceleration of the set of said cement 

4. The method of any one of claims 1 to 3 characterised in that said compatible accelerator is present in a 
concentration of about 0.1 to 100% by volume of the overwash fluid. 

5. The method of claim 7 characterised in that said compatible accelerator is triethanolamine. 

6. A method of accelerating the set of cement at the top of a liner within a well in which a retarded cement is 
pumped into the well and allowed to set about the top of said liner, characterised in that said method 
includes; 

washing over said cement with a solution of a compatible accelerator selected from the group consisting 
of triethanolamine, diethanolamine and monoethanolamine in a concentration sufficient to effect acceler- 
ation of the set of said cement 

7. A method of accelerating the set of a cement in a subterranean well, the method comprising contacting 
the cement with a wash liquid comprising at least one ethanolamine selected from monoethanolamine, 
diethanolamine and triethanolamine. 
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